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Planning History 



1983 

Drought Analysis ( before systems & stochastic models ) 

1990 

Vaal River System Analysis 

Since 1989 

Vaal River Annual Operating Analysis 

1996 

Vaal Augmentation Planning Study ( VAPS ) 

2001 

Vaal River System Analysis Update Study ( VRSAU ) 

2001 

Thukela Water Project Feasibility Study 

2003 

Thukela Water Project Decision Support Phase 

2004 

Internal Strategic Perspectives (ISP) 

2004 

Vaal River Eastern Subsystem Augmentation Project ( VRESAP ) 

2007 

Potential Savings Through WC/WDM in the Upper and Middle Vaal WMA 

2009 

Vaal River System: Large Bulk Water Supply Reconciliation Strategy 

2009 

Development of an Integrated Water Quality Management Plan for the Vaal River System 

2010 

Comprehensive Reserve Determination: Integrated Vaal River System 

2010 

Comparative Study Between LHWP Phase II And Thukela Water Project 

2012 

Classification of Significant Water Resources ( WMA 8,9,10 ) 

2013 

Feasibility Study for the Long-Term Solution to address the AMD from the Eastern, Central & Western 
mining basins 

2015 

Continuation of the IVRS Reconciliation Strategy Study ( Phase 1) 

2016 

Classes and Resource Quality Objectives of Water Resources for Catchments of the Upper, Middle and 
Lower Vaal 

Current 

Vioolsdrift Feasibility Study (yield replacement), Continuation of Reconciliation Strategy 





















• Drought planning using HEC model. 

• Constructed weir scheme, Vaal Dam to Grootdraai 
Dam: 

• Never used due to floods - all dams filled. 

• Planned the Orange - Vaal Weir Scheme: 

• Found to the “feasible”. 

• Lesotho Highlands Water Project - Treaty 1987. 

• Vaal River System Analysis Study, completed 1990: > 

• Annual Operating Analysis, first in 1989. 


Lesson: Money for planning and development increases when rain 
subsided, rivers don’t flow and dams are low. 



Vaal River System Analysis - 1990 ^ 


• Derived rigorous multi catchment hydrology. 

• Developed and calibrated the water quality salinity model. 

• Configured the integrated systems model with water quality 
(salinity) for the first time. 

• Compiled “Analysis Procedures Manuel”. 

• Developed “Multi-catchment stochastic” (McKenzie & 
Pegram, 1991) flow generation model enabling 

sophisticated risk analysis. 

• First model revision (Mark 2,1993). 


Lesson : New methods, techniques and software need to be prototyped, pilot 
tested, pier reviewed and should be accompanied by appropriate training 
material before it is rolled out to other areas. 
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Water User Risk Criteria 
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Total System Storage Trajectory - since 1990 


Figure 1 :Total Vaal River system storage (from May 1990 to April 2018) 
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Vaal Augmentation Planning 
Study, 1996 



• Evaluated, compared and shortlisted water resource 
infrastructure options to augment the Vaal River 
System. 

• Further transfer from Thukela River System. 

• Transfer from Orange River. 

• Lesotho Highlands Water Project - further phases. 

• Mzimvubu River System - reconnaissance study. 

• Outcome was that a further phase of the LHWP and 
the Thukela Water Projects are comparable and should 
be investigated further. 

• Commissioned the Thukela Water Project Feasibility 
Study. 
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• Introduced current water rights structural. 

• Methods to assess Ecological Water Requirements 
was incorporated in main stream planning. 

• Stakeholder participation became a core activity: 

• Preamble: 


Recognising the need for the integrated management of all 
aspects of water resources and, where appropriate, the 

delegation of management functions to a regional or 
catchment level so as to enable everyone to participate’ 


• Risk based analysis for: 

• Development planning 

• System operating analysis 

• Assessment of Ecological Water Requirements. 


Lesson: 

Consistent application of: 

• Rigorous hydrological information. 

• Analysis techniques and models. 

Focused debates on the implications of the results as opposed to the 
input information or accuracy. 

Models provided the means to evaluate relative efficiency by assessing 
alternatives also referred to as scenario planning. 



2007: Water Requirement Scenarios 
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Risk of Drought Restrictions 
Status 



High Demand Scenario 
Desalination Jan-2022 


By 2024 Level 1 Curtailment 
occurs at 5% risk: 
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Demand/water use (million m 3 /a) 
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Storage Projection of the Komati System 

(Risk analysis AOA June 2017) 


Boxes -100%-99.5% -99% 

& 0% & 0.5% & 1 % 
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Water Balance 2018 




High with target WC/WDM 

Desalination for urban use 
(from January 2022) 
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• Managing drought starts with long term risk based planning. 

• Coherent scenario planning and consistent application of 
models focusses the debates on the consequences of the 
results rather than the results themselves. 

• Planning methods and approaches need to be flexible to 
adapt to changing policies, evolving legislation, changes in 
the future water needs and the continuous advancing of the 
information technology environment. 

• A key success factors that achieved high levels of 
integration and collaborations is due to DWS’s operational 
method of cross attendance of PMC and Project Steering 
Committee meetings by officials from different DWS 
components & stakeholders. 






• Lecturers: Ensure learners are exposed to these and other practical water 
resource planning, operation and management examples. 

• Learners: Water resource management and planning is a divers field, require 
knowledge of law, models, institutional arrangement, hydrology, data management, 
economics, ecological health, public participation and engineering. 

• Practitioners: Look out for opportunity to make water resource planning more 
efficient by embracing new technology where practical, improve accuracies and 
understanding, while staying on track with rigorous validation of facts. 

• Decision makers: Embrace the knowledge documented in this paper and 
elsewhere. Resource allocation, human capacity building and dedication to 
develop and protect the water resources in an efficient manner must remain high 
on the agenda. 

• A key success factor in water resource planning will be to look out for disrupters 
that will influence how and where water is used, distributed or conserved and by 
developing flexibility water resource provision strategies that can accommodate 
known and unknown change. 
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